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Xn t;he Claims : 

This listing of claims replaces all prior versions and 
listing of claims in the application. 





1. (currently? amended) A multi-carrier transmission 
system having comprisin g a first and a second transceiver^ each 
of said transceivers haying a receiver and a transmitter, 
wherein data is transmitted between said transceivers by 
modulating said data ontlo a multiplicity of carrier waves in the 
foinn of multi-bit symbols, wherein each carrier wave constitutes 
a channel, and wherein tne number of bits per symbol, (the bit 
loading)/ varies between ichannels and, within a channel, with 
time, so that each channel has associated therewith a bit 
loading parameter, QharacAcriocd characterized in that, in 
operation, said multi-carnier system is adapted to s ynchronou is ly 
update, at said first and second transceivers, the bit loading 
parameters associated with! each channel by transmission of data 
over a control channel, inlthat said control channel is 
established/ at system starit-up, on a predetermined one of said 
multiplicity of carrier waves whose identity is known to said 
first and second transceivers, and in that said control channel 
is, after start-up, changed If rem said predetermined channel to a 
further channel, selected b^^ said first transceiver on the basis 
of channel characteristics. 



2, (currently amended) A multi-carrier transmission 
system, as claimed in claim i, character iocd characterized in 
that decisions relating to chlanges in bit loading and control 
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channel selection are initiated /by said first transceiver 
transmitting command signals ov4r said control channel, in that 
said second transceiver effects/ changes in bit loading and 
control channel carrier wave setection, and in that said second 
transceiver measures changes in channel characteristics and 
forwards data relating thereto /over said control channel to said 
first transceiver. 




3. (currently amended) A multi-carrier transmission 
system, as claimed in claim iL eharaatcrigcd characterized in 
that said multi-carrier trandnciission system is a DMT 
transmission system. 

4. (currently amenped) A multi-carrier transmission 



system, as claimed in claim 



that said multicarrier transmission system is a DOT-based VDSL 
system. 



5. (currently 
system, as claimed in claim 
that said multicarrier 
system. 



6* (currently 
system, as claimed in clain 
that said predetermined 
multiplicity of carrier 



1, charci - etoriaod characterized in 



amended) A multi-carrier transmission 
1, charaotoriacd characterized in 
tranjsmission system is a DMT-based ADSL 



amended) 



caz rier 



wa.x es 



A multi-carrier transmission 
3, Qharactcriood characterized in 
wave is selected from said 
on the basis of channel SNR 
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characteristics 50 that said coAtrol channel is subject to 
minimal interference from noisef. 

7, (currently amende'd) A multi-carrier transmission 
system, as claimed in claim ll charaotcrigcd characterized in 
that, on activation of said multi-carrier system, said control 
channel is established by a process comprising the following 
three steps: / 

establishing saicy control channel on a predetermined 
carrier wave; / 

transferring saiii control channel to a carrier wave 
selected by said multi-carrier system and 
enabling bit loading control; and 

enabling of al]/ carrier waves. 

8- (currently amended) A multi-carrier transmission 

system/ as claimed in c^aim 1, charactariaod characterized in 

that said step of establishing said control channel includes, in 

each of said first and second transceivers: 
booting said /transmitters- 
said transmitter continuously transmitting 

frames in which all caprier waves other than 

said predetermined wave are modulated with 

random data; / 

said transmitter transmitting a system 

heartbeat; / 

booting said receiver; 

said receiver initiating channel equalisation and i- 

4 



NO. 822 ■ P. 6" 



PAGE 6126' RCVD AT 11/1312003 7:55:46 PM [Eastern Standard Time]' SVR:USPT0€FXRF*1/1 ' DNIS:8729314 ' CSID: ' DURATION (iYim-ss):05-06 



NOV. 13. 2003 8:00PM 



10.822" P. 7 



In re Patent Application of i 
ISAKSSON ET AX,, 
Serial No. 09/147,750 
Filed: MAY 28^ 1999 



/ 



synchronizing clocks in said first/and second 
transceivers; and 

establishing said control channel on said 
predetermined carrier wave on reqfeipt of a 
heartbeat . 




9, (currently aiuendedy A multi-carrier system, as 
claimed in claim 8, oharaotorioJbd characterized in that said 
step of transferring said control channel includes, in said 
first transceiver: 

receiving data, by t[he transmitter, relating to 
measured channel characteristics from receivers in both said 
first and second transceivers 

selecting a carriet wave to which said control channel 
is to be reallocated by saia transmitter; 

transmitting, by feaid transmitter, a signal 
identifying said carrier wa^e, to which said control channel is 
to be reallocated, to said /second transceiver; 

on receipt of a Confirmation signal, from said 
second transceiver, said tiransmitter terminating said control 
channel on said predetermined carrier wave; 

said transmittep starting said control channel on the 
reallocated carrier wave /at a heartbeat; 

said receiver measuring channel characteristics and 
transmitting data relatijng thereto to said transmitter in said 
first transceiver; 

said receiver /equalizing said measured channel; 
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said receiver obtaining k channel estimation from the 
second transceiver and transitdttiElg data relating thereto to 
said transmitter in said first tr4nsceiver; 

said receiver receiving data identifying the carrier 
wave for reallocation of said control channel; 

said receiver receiving a " confirmation signal 
from said second transceiver; 

said receiver termi]^ating the control channel on said 
predetermined carrier wave; 

said receiver estaJblishing the control channel on the 
reallocated carrier wave; and 

if said control cnannel cannot be established, 
returning to said step of Establishing said control channel. 

10. (currently Amended) A multi-carrier system as 
claimed in claim 7, e foa - rcyo t c r i a e<i characterized in that said 
step of enabling all car±ier waves includes, on a continuous 
basis, in said first tra/\sceiver ; 

said transmitter obtaining data relating to measured 
channels from receivers /in both said transceivers; 

said transmitter determining the bit loading 
parameter for each cari/ier wave; 

said transmititer transmitting data relating to 
the bit loading parameter to said second transceiver; 

said transmitter changing the bit loading parameter on 
confirmation from said second transceiver; 

the receiver measuring the channel 
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characteristics of said multiplicity of channels and sending 
data relating to said measurements to said transmitter; 

the receiver equalizfing said multiplicity of 
channels in accordance with Sy&id measured channel 
characteristics; 

the receiver obtaining a channel estimation 
from said second transceivefc for each of said multiplicity of 
channels; 

the receiver obyaining a new bit loading parameter for 
each of said multiplicity/ of channels; 

the receiver obtaining a confirmation signal from said 
second transceiver; 

the receiver Updating the bit loading parameters for 
each of the multiplicity of channels . 

11- (currently amended) A multi-carrier transiaission 
system, as claimed in /claim 1, oharaGtroriqei^ characterised in 
that channel characteristics are estimated by periodic 
transiaission, by one /of said transceivers, of a base sync frame 
having a predeterminid content and comparing, in the other of 
said transceivers, tpe received base sync frame with a reference 
frame . 



12. (currently amended) A multi-carrier transmission 
system/ as claimed /in claim 11, oharaot - crioed characterized in 
that said channel iharacteristics include attenuation, phase 
shifting and variance. 
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13* (currently amended) A multi-carrier transmission 
system, as claimed in claim 11, cAQractorljcd characterized in 
that said base sync frames are ta/ansmitted at base sync 
intervals (BSI), and said BSI is/ locked into said transceivers 
thereby enabling said transceivers to identify a frame as a sync 
frame. 



14. (currently amended) A multi-carrier transmission 
system, as claimed in claim ys, oharQQtcri -&e€^ characterized in 
that additional sync frames are transmitted at intervals between 
said base sync frames . 

15. {currently amended) A multi-carrier transmission 
system, as claimed in claim 13, GharaQtorioc<a characterized in 
that said first transceiver issues commands for system 
reconfiguration at the start of the BSI, and in that system 
reconfiguration is effected at the start of the next BSI* 

16. (currently amended) A multi-carrier transmission 
system, as claimed in claim 13, oharaotoriood characterized in 
that said BSI is greater than twice ^fefe^ a system transit time 
for the multi-carrier transmission system aignalo . 

17. (currently amended) In a multi^carrier 
transmission system having a first and a second transceiver, 
each of said transceivers having a receiver and a transmitter, 
wherein data is transmitted between said transceivers by 
modulating said data onto a multiplicity of carrier waves in the 
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form of multi-bit symbols^ wherein ea<ih of aaid carrier waves 
constitutes a channel^ and wherein thfe ninnber of bits per 
symbol, (the bit loading), varies between channels and, within a 
channel, with time, so that each chaAnel has associated 
therewith a bit loading parameter, W method of operating a 
control channel Qharaatorioe ^ characterized by: 

synchronously updating, aJt said first and second 
transceivers, the bit loading parameters associated with each 
channel by transmission of data over the control channel; 

establishing said control channel, at system start-up, 
on a predetermined one of said miuLtiplicity of carrier waves 
whose identity is known to said first and second transceivers; 
and 

after start-up, changing said control channel from 
said predetermined channel to a/ further channel/ selected by 
said first transceiver on the ttasis of channel characteristics- 

18, (currently amenaed) A method, as claimed in claim 
17, oharQQt - oriocd characterized by: 

initiating decisioris, relating to changes in bit 
loading and control channel Selection, in said first transceiver 
and transmitting command signals over said control channel; 

effecting changes /in bit loading and control channel 
carrier wave selection in skid second transceiver; and 

in said second transceiver, measuring changes in 
channel characteristics ana forwarding data relating thereto 
over said control channel /to said first transceiver . 
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19- (currently amended) A meZ^d, as claimed in claim 
17, charactGuijefct characterized in thit said multi-carrier 
transmission system is a DMT transmission system. 

20. (currently amended) A/method, as claimed in claim 
17, characterio c d characterized in/ that said multi-carrier 
transmission system is a DMT-hased VDSL system. 

21. (currently amended) A method, as claimed in claim 
17, charaotcriaei^ characterized in that said multi-carrier 
transmission system is a DMT-^4sed ADSL system, 

22. (currently amended) A method, as claimed in claim 
19/ charaotcriaod characterj/zed by selecting said predetermined 
carrier wave from said multiplicity of carrier waves on the 

(V ^ basis of- channel SNR characteristics so that said control 

channel is subject to minimal interference from noise. 

23. (currently /amended) A method, as claimed in claim 
17 f oharactariOQd characterized by establishing said control 
channel, on activation of said multi-carrier system, by a 
process comprising the ^/following three steps: 

establishing/ said control channel on a predetermined 
carrier wave; / 

transferring said control channel to a carrier wave 
selected by said mulca-carrier system and enabling bit loading 




control; and 

enabling all carrier waves. 
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24. (currently amended) A nfethod, as claimed in claim 
23, eharaotcriDGd characterized by skid step of establishing 
said control channel including, in fach of said first and second 
transceivers : 

booting said transmitter^ 

said transmitter continuously transmitting frames in 
which all carrier waves other th^ said predetermined wave are 
modulated with random data; 

said transmitter tran^nitting a system heartbeat; 
booting said receiver; 

said receiver initiating channel equalization; 
synchronizing clocks in said first and second transceivers; and 

establishing said control channel on said 
predetermined carrier wave onj receipt of a heartbeat. 

/ 

# 

25. (currently amended) A method, as claimed in claim 
24/ Qharaotcriacd characterilzed by said step of transferring 
said control channel including, in said first transceiver: 

receiving data, by the transmitter, relating to 
measured channel characteristics from receivers in both said 
first and second transceivers; 

selecting a carrier wave to which said control channel 
is to be reallocated by said transmitter; 

transmitting, i?y said transmitter, a signal 
identifying said carrier wave, to which said control channel is 
to be reallocated, to said second transceiver; 
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on receipt of a confirmation signal, from said aecond 
transceiver, said transmitter terminating said control channel 
on said predetearrtiined carrier wavi 

said transmitter starting said control channel on the 
reallocated carrier wave at a heartbeat; 

said receiver measuririg channel characteristics and 
transmitting data relating thereto to said transmitter in said 
first transceiver; 

said receiver equalising said measured channel; 
said receiver obtaining a channel estimation from the second 
transceiver and transmitting data relating thereto to said 
transmitter in said first tr^sceiver; 

said receiver receiving data identifying the carrier 
wave for reallocation of sai'd control channel; 

said receiver recj&iving a confirmation signal from 
said second transceiver; / 

said receiver terminating the control channel on said 
predetermined carrier wave; 

said receiver establishing the control channel on the 
reallocated carrier wave;i and 

if said control channel cannot be established, 

returning to said step of establishing said control channel. 

/ 
I 

26. (currently amended) A method, as claimed in claim 
23, ohQraotcrioo < a characterized by said step of enabling all 
carrier waves including;^ on a continuous basis, in said first 
transceiver: 
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said transmitter obtaining data relating to measured 
channels from receivers in both Lid transceivers; 

said transmitter dete^ning the bit loading parameter 
for each carrier wave; 

said transmitter transmitting data relating to the bit 
loading parameter to said seconk transceiver; 

said transmitter charjging the bit loading parameter on 
confirmation from said second liransceiver; 

the receiver measuring the channel characteristics of 
said multiplicity of channels ind sending data relating to said 
measurements to said transmitter; 

the receiver equalising said multiplicity of channels 
in accordance with said measured channel characteristics; 

the receiver obtaining a channel estimation from said 
second transceiver for each ojE said multiplicity of channels; 

the receiver obtaining a new bit loading parameter for 
each of said multiplicity of /channels; 

the receiver obtaining a confirmation signal from said 
second transceiver; 

the receiver updating the bit loading parameters for 
each of the multiplicity of jchannels. 



27. (currently amended) A method, as claimed in claim 
17/ oharactcriOGd characterkzed by estimating channel 
characteristics by periodid transmission, by one of said 
transceivers, of a base sync frame having a predetermined 
content and comparing, in the other of said transceivers, the 
received sync frame with a/ reference frame. 
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28. (currently amended) A method, as claimed in claim 
27, Gharaotcrijcd characterized bf said channel characteristics 
including attenuation, phase shifting and variance. 

29. (currently amended! A method, as claimed in claim 
27, oharaotariDCd characterized by transmitting said base sync 
frames at base sync intervals (BSI), and locking said BSI into 
said transceivers thereby enabling said transceivers to identify 
a frame as a sync frame , 

30. (currently amended) A method, as claimed in claim 
29/ charactcrioGd characterizek by transmitting additional sync 
frames at intervals between s^id base sync frames, 

31. (currently amenfaed) A method, as claimed in claim 
29/ oharaotcrioed characterised by said first transceiver 
issuing commands for system Reconfiguration at the start of the 
BSI and effecting system recjbnf iguration at the start of the 
next BSI. 

32. (currently amfanded) A method, as claimed in claim 
29/ charactarigcd charactarfized in that said BSI is greater than 
twice feiie- a system transit /time for the multi-carrier 
transmission syst^ oignalp . 

33-35- (Canceled) . 
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36. (previously presented) ^multi-carrier 
transmission system comprising: / 

first and second transceivers each having a receiver 
and a transmitter, wherein data is t/ransmitted between said 
transceivers by modulating the data/ onto a multiplicity of 
carrier waves in the form of multi/bit symbols, wherein each 
carrier wave defines a channel, ani wherein the number of bits 
per symbol varies between channel^ and, within a channel, with 
time, so that each channel has associated therewith a bit 
loading parameter; 

the first and second ti-ansceivers synchronously 
updating the bit loading parameters associated with each channel 
by transmission of data over a Control channel, wherein the 
control channel is established,/ at system start-up, on a 
predetermined one of the multiplicity of carrier .waves which is 
known to the first and second /transceivers, and the control 
channel is, after start-up^ changed from the predetermined 
channel to a further channel,/ selected by the first transceiver 
on the basis of channel charaicteristics . 

37. (previously presented) A multi-carrier 
transmission system, as clapaed in claim 36, wherein decisions 
relating to changes in bit loading and control channel selection 
are initiated by the first /transceiver transmitting command 
signals over the control channel, wherein the second transceiver 
effects changes in bit loading and control channel carrier wave 
selection, and wherein the second transceiver measures changes 
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in Channel characteristics and fc/wards data relating thereto 
over the control channel to the first transceiver. 

38. (previously presented) A multi-carrier 
transmission system, as claimed/ in claim 36, wherein the multi- 
carrier transmission system is /a DMT transmission system, 

39. (previously presented) A multi^carrier 
transmission system, as clain(ed in claim 36, wherein the 
multicarrier transmission system is a DMT-based VDSL system. 

40- (previously presented) A multi-carrier 
transmission system, as claimed in claim 36, wherein the 
multicarrier transmission system is a DMT-based ADSL system, 

41, (previously/ presented) A method of operating a 
control channel in a multa-carrier transmission system having a 
plurality of transceivers, the method comprising: 

transmitting data between the transceivers by 
modulating the data onto/ a multiplicity of carrier waves in the 
form of multi-bit symbol's, each of the carrier waves defining a 
channel, and the number /of bits per symbol varies between 
channels and, within a channel, with time, so that each channel 
has associated therewith a bit loading parameter; 

synchronously updating, at the transceivers, the bit 
loading parameters associated with each channel by transmission 
of data over the contrpl channel; 
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establishing the control channel, at system start-up, 
on a predetermined one of the litultipliclty of carrier waves 
whose identity is known to the' transceivers; and 

after start-up, ch^ging the control channel from the 
predetermined channel to a farther channel, selected by one of 
the transceivers on the basii of channel characteristics. 



CD 




42. (previously presented) A method, as claimed in 
claim 41, further comprising: 

initiating decisions, relating to changes in bit 
loading and control channel selection, in the one transceiver 
and transmitting command /signals over the control channels- 
effecting changes in bit loading and control channel 
carrier wave selection in another transceiver; and 

in the another transceiver, measuring changes in 
channel characteristics and forwarding data relating thereto 
over the control channel to the one transceiver. 



43. (previc^usly presented) A method, as claimed in 
claim 41, wherein the multi-carrier transmission system is a DMT 
transmission system^ 

44. (previously presented) A method, as claimed in 
claim 41, wherein the multi-carrier transmission system is a 
DMT-based VDSL system. 

/ 
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45. (previously presented) A method, as claimed in 
^ claim 41, characterised in that said multi-carrier transmission 
A system is a DMT-based ADSL sys'tem. 
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